ABSTRACT
Cybernetics, Silver-Spring, MD, USA) as described previously (14) .
148
Further, deparafinized sections were stained with picrosirius red solution (0.5 g of sirius red 149 F3B in 500 ml saturated aqueous picric acid solution) for 1 h to detect collagen deposition in 150 kidney. The sections were rinsed quickly in 2 changes of acetic acid solution (5 ml acidic acid 151 in 1 L of water). The sections were then rinsed in 100% ethanol for 5 sec and followed by intolerance was induced by the HFD for 4 weeks before the initiation of fenofibrate ( Fig. 2A ).
238
12-week HFD regimen caused an increase in body weight, which was accompanied by a 3-
239
fold increase in the accumulation of peri-renal, subcutaneous, and epididymal fat in the HFD 240 group compared to the ND group (Table 2) . Administering fenofibrate effectively inhibited 241 weight gain and the accumulation of these three types of fat. Glucose intolerance was further 242 induced in the HFD group for 12 weeks and was effectively inhibited by a delayed treatment 243 with fenofibrate ( Fig. 2B ). In addition, the HFD mice had higher plasma insulin, triglycerides
244
(TG), and free fatty acids compared to those of the ND mice, and these plasma levels were 245 inhibited by fenofibrate (Table 2) . However, the plasma cholesterol was higher in both the
246
HFD and HFD+FF mice than in the ND mice. Plasma adiponectin was increased in the HFD 247 mice compared to the ND mice and was not affected by fenofibrate (Table 2) . Plasma IL-6 248 was significantly increased in the HFD mice compared to the ND mice and decreased in the
249
HFD+FF mice compared to the HFD mice (Table 2) . Consistent with previous studies (24, 250 26), plasma creatinine level did not change among groups (Table 2) .
251
Proteinuria was measured by a Bradford assay and urine electrophoresis ( Fig. 2C and D).
252
Urinary protein excretion was significantly higher in the HFD mice compared to the ND with this finding, the expression of MCP-1 (Ccl2) mRNA was also upregulated in HFD 269 mouse kidneys, which was significantly diminished by fenofibrate (Fig. 3I ). In addition, 270 treatment of fenofibrate significantly reduced HFD-induced Kim-1 and Ngal mRNA 271 upregulation in kidneys (Fig. 3J ) as well as urinary excretion of KIM-1 and NGAL (Fig. 3K ).
272
Since nitrotyrosine is an important marker of oxidative stress (5) initiation factor, has been recently reported to be regulated by mTORC1 and AMPK (18) .
314
The HFD significantly increased the phosphorylation of mTOR at Ser-2448 (Fig. 6A) inhibited HFD-induced phosphorylation of p70S6K (Fig. 6C) . ULK1 phosphorylation at Ser-320 317, which is activated by AMPK, tended to be decreased under HFD, which was 321 significantly increased after fenofibrate administration (Fig. 6D) . The conversion of LC-3BI 322 to LC-3BII, an indicator of autophagic activity (21), decreased in HFD and was significantly 323 increased in the HFD+FF mice compared to the HFD (Fig. 6E ). In addition, p62 324 immunoreactivity was higher in the kidney of HFD mice, which was effectively reduced by 325 treatment with fenofibrate (Fig. 6F ).
326
In mProx24 cells, fenofibrate also dose-dependently altered phosphorylation of mTOR and
327
ULK1 at Ser-317 ( Fig. 6G and H autophagy was induced by fenofibrate (Fig. 6J) .
332
To further assess the role of fenofibrate-induced AMPK activation in the induction of 333 autophagy, the effects of compound C and AMPKα1 siRNA on LC-3B conversion were 334 examined. Under our experimental conditions, fenofibrate-induced LC-3B conversion was 335 significantly reduced by compound C or AMPKα1 siRNA ( Fig. 7A and D) . show an AKT-independent pathway in autophagy activation (6, 20, 25) . These conflicting 421 results along with the notion that phosphorylated AKT was decreased in mice kidney under
422
HFD model (38) suggest that the regulation of AKT is such a complex process. Thus, detailed 423 mechanism involved in AKT activation and regulation of autophagy remained to be studied.
424
Interestingly, our data are also in favor of AKT-independent pathway in autophagy activation.
425
We found that HFD significantly reduced AKT activation and fenofibrate appeared to reduce 
